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(54) Illumination structure in microscope 

(57) in a microscope having one or more separate 
lenses 1 1a to 1 id arranged in side-by-side relationship 
within an area equal to or smaller than that of an objec- 
tive lens for guiding separate beams of viewing light L 
respectively, the separate lenses 1 la to 1 id are located 
off the optical axis S which extends across the center of 
the objective lens, and a single illumination input 13 is 
provided across the optical axis S for directing an illumi- 
nation light R along the optical axis S through the objec- 
tive lens to a target area to be viewed. 
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Description 


The present invention relates to an illumination 
structure in a microscope. 

In a common optical system of a microscope a light s 
flux reflected from a target area to be viewed is guided 
through an objective lens and a set of different lenses to 
an eyepiece for having an enlarged view of the target 
area. 

Fig. 8 shows one of such known optical systems io 
(which is disclosed in German Patent Application laid 
open under No.2932486), in which a pair of objective 
lenses 20 and 21 are provided; the lower 20 is fixed and 
the upper 21 is vertically movable/Upward and down- 
ward movements of the upper objective lens 21 varies 15 
the focal length of the optical system. The upper objec- 
tive lens 21 has a slit 23 provided therein for accepting 
a light shielding sheet 24. While the light shielding sheet 
24 is anchored to a prism P, it allows the upper objective 
lens 21 to vertically move along. 20 

A flux of viewing light L is returned along the center 
axis of the two objective lenses 20 and 21 . An illumina- 
tion light R is projected through the prism P along a 
fitted path separated by the light shielding sheet 24 
Since the path of the illumination light R is separated by 2s 
the light shielding sheet 24, no straying portion of the 
illumination light R will interfere the viewing light L 
However, the illumination light R in the conventional 
* microscope is projected at an angle to and off the center 
axis of the objective lenses 20 and 21 thus creating so 
shadows on the target area or if the target area is deep 
and narrow, hardly reaching the lowermost of the target 
area. 

It is recently required for allowing more than one 
person to view the target area simultaneously or record- as 
mg the target area with a video camera or the like while 
viewing it to guide and distribute the viewing light L as a 
group of separate beams through their respective 
lenses. As shown in Fig. 8. the objective lenses 20 and 
21 are limited in use since their specific region defined <o 
by the light shielding sheet 24 is used for passing the 
illumination light R, and allow the viewing light L to pass 
across the remaining region. Hence, a desired number 
of separate beams of the viewing light L will hardly be 
obtained. 

The present invention has been developed in view 
of such a prior art and its object is to provide an illumi- 
nation structure in a microscope capable of illuminating 
the lowermost of a deep, narrow target area to be 
viewed and distributing the viewing light as a desired so 
number of separate beams with ease. 

For achievement of the above object, the present 
invention provides a microscope which has one or more 
separate lenses arranged in side-by-side relationship 
within an area equal to or smaller than that of an objec- ss 
five lens for guiding separate beams of viewing light in 
wh.ch microscope the separate lenses are located off 
the optical axis which extends across the center of the 
objective lens, and a single illumination input is provided 


across the optical axis for directing an illumination light 
along the optical axis through the objective lens to a tar- 
get area to be viewed. 

According to the present invention, the illumination 
light is introduced along the optical axis of the objective 
lens from the illumination input provided across the opti- 
cal axis and hence projected straightly to the target area 
to be viewed. This allows the illumination light to 
develop no shadow on the target area and to reach the 
lowermost of the target area which may be deep and 
narrow. Also, while the illumination light is projected 
through the center of the objective lens, the region other 
than the center of the objective lens is used for passing 
the viewing light as a desired number of separate 
beams. 

An illumination structure in a microscope having 
two or more separate lenses arranged in side-by-side 
relationship within an area equal to or smaller than that 
of an objective lens for guiding separate beams of view- 
ing light respectively, according to another feature of the 
present invention, is characterized by one or more illu- 
mination inputs provided between the adjacent sepa- 
rate lenses so that a desired number of illumination 
lights are passed through the objective lens to a target 
area to be viewed while running close to the optical axis 
Since the illumination inputs are located between 
the adjacent separate lenses in the area of the objective 
lens, the respective illumination lights are directed 
closely along the optical axis. This will hardly develop 
any shadow on the target area to be viewed and allow 
the illumination lights to reach the lowermost of the tar- 
get area which may be deep and narrow. Also the view- 
ing light can be obtained as a desired number of 
separate beams in the same manner as of the preced- 
ing illumination structure. 

The illumination structure in a microscope may fur- 
ther comprise one or more additional lenses mounted 
across the optical axis of the objective lens. These addi- 
tional lenses have a through aperture provided therein 
in relation to the illumination input, and a light-shielding 
tube is fitted into the through apertures of the additional 
lenses. 

According to a further feature of the present inven- 
tion, the light-shielding tube is mounted in the through 
apertures of the additional lenses arranged in relation to 
the illumination input while the additional lenses are 
aligned on the optical axis. Hence, when the illumination 
light of high intensity is introduced into the through aper- 
ture, the light will rarely interfere the separate beams of 
the viewing light. 

The illumination structure in a microscope may be 
modified in which the light-shielding tube is fixedly 
joined to the objective lens and- contains condenser 
lenses for focusing the illumination light, and is arranged 
to move together with the condenser lenses and the 
objective lens along the optical axis. 

According to a still further feature of the present 
invention, the light-shielding tube containing the con- 
denser lenses is movable together with the objective 
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IlTwt" 8 1 0 '""'" 9 the il,uminalion ' j 9ht to be concentri- 
cally focused on the target area to be viewed. 

The illumination structure in a microscope may be 
matted .n which the illumination input is formed sub- 
stantially round. 

According to a still further feature of the present 
invention, the substantially round illumination input will 
De readily formed. 

The illumination structure in a microscope may be 
ratted in which the illumination input is formed sub- 
stantially elliptic. 

According to a still further feature of the present 
.nvent.cn. the substantially elliptic illumination input can 

The present invention is not limited to the above 
embedments and its other objects, features, and 
advantages will be apparent from the following detailed 
description in conjunction with the relevant drawings It 
.s also understood that various changes and modifica- 
tions not departing from the spirit of the prevent inven- 

ZZ be covered by *• scope °< the <*~* 
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fig. 1 is a perspective view of a microscope show- 
ing a first embodiment of the present invention- 
Fig. 2 is a plan view of a main optical system at an 
eyepieceside in the microscope; 
Fig. 3 is across sectional view taken along the line 
oA-SA ofTpig. 2; 

Fig. 4 is a side view of a target area to be viewed 
which is deep and narrow; 
Fig^5 is apian view showing a second embodiment 
of the present invention; 

Fig. 6 is a cross sectional view, similar to Fig 3 
showing a third embodiment of the present inven- 
tion; 

Fig. 7 is a cross sectional view, similar to Fig 3 
showing a fourth embodiment of the present inven- 
tion; and 

Fig. 8 is a cross sectional view of an optical system 
in a conventional microscope. 

h» ZTH^ «*wSm*te of the present invention will 
be described referring to the accompanying drawings. 

Figs. 1 to 4 illustrate a first embodiment of the 
present invention, in which a microscope 1 is designed 
for use in operations of medical treatment and com- 
monly used in an over-hanging state as mounted to the 
distal end of a stand apparatus 2 for exclusive use The 
^croscope 1 can be moved to a desired spatial position 
by a doctor manipulating a handle 3. During a brain or 
cardinal surgery operation, a target part of the human 

Ss S C 1 Whi ' e haVin9 6n,ar9ed Vi6W ,hrou 9 h the 
moJH* microsc °P e 1 nas ^ Pa»s of binocular eye- 

sZn *♦ ma ' n P3ir 4 3t ° ne end and lhe «her. not 
shown at an opposite side, and two optical outputs 5 
mounted to both, left and right, sides of the microscope 


for receiving images of the target area. A side micro- 
scope for the use of an assistant and a video camera or 
recording the images may be attached 

5 A lens tube 6 is mounted to the bottom of the micro- 
scope 1. The lens tube 6 contains an objective ^ 7 
therein which is moved upward and downward for focus- 
ing, and a group of lenses 8 and 9 located above the 
objective 'ens 7. The group lenses 8 and 9 serve opi 

Sl y 38 T ° f ^ 0b, ' ec1,Ve ,ens 50 th *t the distance 
behveen the objective lens 7 and the group J£? B 
and 9 can be varied for controlling a focal length 

As shown in Fig. 2 , a lens-fitting plate 10 of a disk 
shape is mounted above the objective lens 7 and the 
« group lenses 8 and 9. The lens-fitting plate 10 has four 
separate lenses 1 1 a to 1 id mounted thereon in side-by- 
side relationship. The four separate lenses 11a to lid 
pass beams of viewing light introduced from the target 
area and separate into four separate beams Ll to U 
20 respectively which are then directed to the eyepieces 4 
For example, two separate beams L, and U of 
viewing light from their respective lenses 1 1 a and 1 Id of 
he .ens-frtting plate 10 are reflected through prisms 9\ 

2S L ^ . t eV T CeS 4 1,16 h "° other se P arate beami 
rl^J?l e ' r res P ective 'enses 1 1c and 1 id are 

ZTt I PnSmS Ps in 0pposite dire <*°r> and 
enter the other eyepieces (not shown). Simultaneously. 

into right and left by beam splitters (not shown) and 
» directed to the optical output 5. The prisms P to P 5 are 
not limrtative and may be substituted by any appropriate 

iS 3,50 P 085 "" 6 t0 add a *>°™ lens or 
he l, ke to the downstream of the separate lenses 1 1a to 
1 1d at option. 

35 The lens-fitting plate 10 on which the four separate 
enses 1 1a to 1 1d are fixedly mounted has in the center 
thereof a round illumination input 13 provided across 
which the optical axis S of the objective lens 7 extends 
A prism P 6 IS mounted above the illumination input 13 
? an illumination "ght R to the illumination 

input 13. The group lenses 8 and 9 have therein through 
apertures 8a and 9a of substantially an identical round 
provided for corresponding to the illumination input 13 
A light-shielding tube 14 is fitted into the through aper- 
«s tures 8a and 9a and anchored at the lower end to the 
objective lens 7. The light-shielding tube 14 is made of 
a cyhndrical metallic material painted in black for shield- 
ing the illumination light. A pair of condenser lenses 1 5a 
and 15b are mounted in the light-shielding tube 14 The 

50 ft?^ 9 tUb6 14 and ,he *» co ^er lenses 
15a and 15b can vertically be moved together with the 
objective lens 7. In this embodiment, the illumination 
input 13. the through apertures 8a and 9a. and the 
opening of the light-shielding tube 14 are all simply 
55 round so as to be easily shaped. 

The illuminating action in the first embodiment will 
now be explained in case that a target area 16 to be 
viewed is deep and narrow as shown in Fig. 4. Being 
introduced from the illumination input 13 is directed 


3 


V y 


along the optical axis S of the objective lens 7 to the tar- 
get area 16, the illumination light Ft falls straightly from 
above on the target area 16. This allows the deep and 
narrow target area 16 to be illuminated to its bottom 
16a Any conventional illumination light FT is however , 
incident on the target area 16atanangleasdeno^by ' 

^ 9m l V ne FiQ - 4 and win hard, y rea <* «he bot- 
tom 1 6a of the target area 1 6 hence image observed will 
oe dim and obscure. 

(hrn S ; ce *? "ant-shielding tube 14 is fitted into the w 
through apertures 8 and 9 where the illumination light Ft 
runs, it prevents the illumination light R from escaping 
as a stray light or interfering the separate beams L, to 
U, of viewing light reflected from the target area 16 
even if the intensity of the illumination light Ft is „ 
3S2T 1 . ? S0> the V6rtiCal 01 Z light! 

2d 15b £ V 4 ^ the COndenser lens * ?5a 
c^lnc ? 6r W ' th the 0b,ective ,ens 7 the 
nS6S 159 and 15b in the "^t-shielding 

^ ? e nCentriCa " y foCUS *• i,,umina,i °n fi8ht R on » 
the bottom 16a of the target area 16 

to nT°? ! he Separate ,enses are ins,a,,e d *>ur 1 1a 
to 1 1d ,n the first embodiment, they may be one, two. 
three, five, or more. 

^ Fig 5 illustrates a second embodiment of the ss 

inputs 17 and 18 are prov.ded between two left-to-right 
adjacent pan, of the four separate lenses 11a to Hd 

IX?2* K *" 0 i,,Uminat,0n inpute 1 7 and 1 * are 
not a. gned wrt h but located very close to the optica, axis » 

o^ltl s r nat, ° n "f R mnS Ver * close to opti- 
ca axis S, the same effect as of the first embodiment 
^ be obtained. The illumination inpute 17 and 18 are 
flat and ell.pt,c so that they can be provided in relatively 
small spaces between the two left-to-right adiacent 35 
pairs of the four separate lenses 1 1 a to l id 

Although the separate lenses are installed four 1 1a 

L 11 SeCOnd embodimen t. they may be one. 
. *no. thre* We. ormore. Also, the illumination inputsare 
not limited to two 17 and 18 but may be one, tnree or <o 
more in v,ew of the number of the separate lenses 
Fig. 6 shows a third embodiment of the present 

Sit" Wh, '?V hepriSm P * is located ban^S the 
Jfcmwaton input 13. For focusing the target area, the 
two tenses 8 and 9 are vertically moved in place o he <s 
objective lens 7. The focusing movement of U two 
lenses 8 and 9 is imptemented by a simple mechanism 
and thus advantageous in the cost while provides the 
same effect as of the previous embodiments 

Fig. 7 illustrates a fourth embodiment of the present so 
invention, in which the prism P 6 i s eliminated and the 

" dir6Ctiy Pr ° jeded ,rom 
Also, a 1-ght-sh.eld.ng tube 14' is fitted into a pair of 

through apertures 8a" and 9a' of their respective ten es 

8 and 9 and extended at its lower end through a 55 

hrough aperture 7a provided in an objective lens T Fo? 

focusing, the objective tens 7 or the two lenses 8 and ? 

t^t * e ,i9ht - shie,din9 tube 14, ™* -Sy 
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Claims 


1. An illumination structure in a microscope (1) said 
microscope (1, comprising: one or moTe separate 
lenses (11a-1 id) arranged in side-by-side retefen 
ship within an area equal to or smaller than that of 
an objective lens (7) for guiding separate beams (L 
of viewing light respectively, characterised in tha 
said separate lenses (11a-lld) are located off an 
opjcal axis (S) which extends across the center of 
^bjective lens (7). and that a single il.uminat.bn 
input (13) is provided across the optical axis (S) for 
directing an illumination light (R) along the ootica 
axis (S) through the objective lens (7) to a^ge 
area to be viewed. 9 

2. An illumination structure in a microscope (1) said 
microscope (1) comprising: two or more separate 
tenses (1 1a-1 Id) arranged in side-by-side retet on 
ship withm an area equal to or smaller than that of 
an objective lens (7) for guiding separate beams (L) 
of v,ew,ng light respectively, characterised in that 
one or : more illumination inputs (13) are provided 
between the separate lenses (11a-11d) posIonS 
adjacent to each other so that illumination lights (R) 
are passed close to the optical axis (S), through the 
objective tens (7) to a target area to be viewed 

3. An illumination structure in a microscope (1) 
according to claim 1 or2, further comprising: one o 
more additional lenses (8. 9) mounted across the 
optical axis (S). each additional lens (8, 9) having a 
hrough aperture (8a, 9a) provided therein in rela- 

!?hV° 1 Iwi l !!!r iinati0n input: and a «9ht-shielding 
tube (14) fitted into the through apertures (8a. 9a) 
of the additional tenses (8. 9). ' 

I- An illumination structure in a microscope (1) 
according to claim 3, wherein the light-shielding 
tube (14) IS fixedly joined to the objective lens (7) 
and contains condenser lenses (15a. 15b) for 
focusing the illumination light (R). and is arranged 
to move together with the condenser lenses (15a 
15b) and the objective lens (7) along the optical 


5. An illumination structure in a microscope (1) 
according to any one of claims 1 to 4, wherein said 
illumination input (13) is formed substantially round. 

6. An illumination structure in a microscope (1) 
according to any one of claims 1 to 4. wherein said 
.I umination input (13) is formed substantially elliptic 
(•'. 18). 
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FIG. 2 
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FIG. 3 
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FIG. 5 
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FIG. 6 



9 


EP 0 793 128 A1 



10 


EP 0 793 128 A1 


Fl G. 8 PRIOR ART 



>r--4 


EP 0 793 128 A1 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Applkadon Nuobtr 

EP 97 10 3175 



♦columns, line 3 -line 29; figure 1 * 

0 E cto°ber 09 19 8 9 5 2 6 * (NIPP0 " N "<°^U KK) 21 

* figures 1,4* 

£££ £,* J » *™C> 26 

* the whole document * 

29 A 5 u g 4 u 4 st 5 ?9 2 95 (TA «UT0SHI ET AL) | 1>2 

* column 2, line 20 - line 31 * 


Plan of Kurt ' r 


THE HAGUE 


CATEGORY OF CITED DOCUMENTS 

A : technoteglcl background 
O : non- written disclosure 
P : Intermedtote document 


D « tt of «wnpk<ioo of ti>< ittrch 

18 June 1997 


classifica tion of THF 


G02B21/08 


JJCHNICAL FIELDS 
SEARCHED (IntCU) 


G02B 


Sarneel, A 


T : theory or principle underlying the amotion 


12 


